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Health & Welfare

Size-grading experiments yield strong
advice for tilapia hatcheries
Monday, 1 December 2003

By I. Patrick Saoud , D. Allen Davis, Ph.D.  and Luke A. Roy

Growth rate does not appear to be dependent on size hierarchies

Four size grades of �sh were stocked in 60-l aquariums at the North
Auburn Fisheries Unit.
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Tilapia producers range from small grow-out facilities that purchase fry from specialized hatcheries to large facilities
that produce their own seed. Producers typically stock fry of various ages and sizes into grow-out tanks, net pens, or
ponds and maintain them until the �sh reach market size. Since producers cannot afford to farm slow-growing �sh,
they often grade the �sh before stocking to allow more effective stocking.

Using ungraded �sh can result in under- or overstocking, which in turn can lead to poor feeding practices and
increased production costs. In some species, sorting reduces cannibalism and size variability among harvested �sh.
Furthermore, grading can facilitate feeding by using a smaller range of food particles for each graded group.

The accepted rationale for sorting �sh is the expectation that the growth of small �sh will improve once large �sh are
removed. This idea, however, is based on the assumptions that small and large �sh have the same, or similar,
physiological potentials for growth, and that social interaction is the major cause of growth size differences.

The authors recently tested the effects of size grading tilapia fry before stocking during two studies performed at the
Fisheries and Aquaculture Research Station at Auburn University in Alabama, USA.

Experiment 1
In the �rst experiment, fertilized eggs from one female Nile tilapia (Oreochromis niloticus) were removed, hatched and
maintained for 30 days in a 600-liter outdoor tank. The �sh were then harvested and graded into three sizes: large,
medium, and small (Table 1). Fifteen �sh from every size class were stocked into 60-liter aquariums at three replicates
per treatment. The treatments were large, medium, small and mixed sizes. The mixed treatment consisted of �ve �sh
from every size group stocked together in an aquarium.

Saoud, Growth performance of tilapia sorted by weight at
stocking, Table 1

 

Fish were maintained for eight weeks and weighed weekly. They were offered a high-protein commercial diet at 5
percent body weight, and water quality was maintained within adequate ranges. At the end of the eight weeks, all �sh
were harvested and group weighed. Then individual weights and lengths were determined. The sex of the �sh in the
small and large treatments was identi�ed by visual inspection of the gonads of preserved �sh.

Results
When tilapia were size sorted and reared separately, large individuals appeared to maintain their size advantage after
eight weeks of culture. The Fulton-type condition index (CI) of the �sh in the large treatment was signi�cantly greater

Small 2.6a 13.3a 90.5a 1.74a 0.31a 1.57a

Medium 3.7b 18.8b 97.6ab 1.88ab 0.30a 1.56a

Large 4.9c 27.0c 110.5c 1.94b 0.26a 1.57a

Mixed 4.2d 24.7bc 106.4bc 1.86ab 0.49b 1.42a

Pooled Standard
Error 0.06 1.68 2.90 0.038 0.041 0.039

Treatment
Initial

Weight
(g)

Final
Weight

(g)

Final
Weight

(g)

Condition
Index

Coe�cient
of Variation

Feed-
Conversion

Ratio

Table 1. Growth performance of tilapia sorted by weight at stocking. Values in same column with same letters
not signi�cantly different (P = 0.05).
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In experiment 2, sex-reversed Nile tilapia in large (L), medium (M), and small (S) treatments had
similarsize and condition, but �sh in the large treatment grew fastest.
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than that of the �sh in the small treatment, but similar to the CIs in the medium and mixed treatments. The coe�cients
of variation in weight (CV) in the small, medium, and large treatments were all similar at 0.26 to 0.31 and signi�cantly
smaller than the 0.49 CV in the mixed treatment. Feed-conversion ratios (FCRs) were similar among all treatments.

The slopes of the growth versus time curves for the various treatments showed that �sh in the large treatment grew
faster than the �sh in the medium and small treatments. Furthermore, �sh in the large treatment grew faster than �sh
in the other treatments. The sex ratio in the large treatment was signi�cantly different from the sex ratio in the small
treatment (P = 0.0067). The average sex ratio in the large treatment was 81.4 percent males and 18.6 percent
females, while in the small treatment it was 37.7 percent males and 62.3 percent females.

Experiment 2
In the second experiment, fertilized eggs from three female tilapia were removed, hatched, and maintained for 30 days
on a commercial fry feed with testosterone. The sex-reversed �sh were then harvested, graded into large, medium and
small sizes (Table 2), and stocked as previously described. Fish were maintained in the aquariums for eight weeks,
weighed weekly and offered a high-protein commercial diet at 5 percent body weight.

Saoud, Growth performance of testosterone-treated tilapia, Table
2

 

After eight weeks, all �sh were harvested and group weighed, with individual weights and lengths also determined. The
tilapia were then restocked in 150-liter tanks to accommodate their larger size and maintained on a commercial grow-
out diet at 4 percent body weight for �ve weeks to evaluate further changes in growth.

The growth, survival, FCR, CV and CI of the �sh were calculated for both experiments. In the �rst experiment,
differences in sex ratio between the small and large treatments were evaluated by comparing the percentage of males
in the two treatments using ANOVA.

Results
The FCRs, CIs, and CV in the sex-reversed experiment were similar among all treatments after 13 weeks of culture
(Table 2). Although the CV in weight for the mixed treatment was greater than the other treatments, it was not
signi�cantly different. However, growth rate was signi�cantly different among treatments (Fig. 1). Tilapia in the large

Small 0.9a 61.3a 139.69a 2.15a 0.31a 0.88a

Medium 1.2b 78.8b 151.67b 2.22a 0.26a 0.88a

Large 1.5c 95.0c 160.29c 2.25a 0.25a 0.88a

Mixed 1.1d 75.8b 148.71b 2.22a 0.33b 0.87a

Pooled Standard
Error 0.005 0.81 0.46 0.15 0.013 0.003

Treatment
Initial

Weight
(g)

Final
Weight

(g)

Final
Length
(mm)

Condition
Index

Coe�cient
of Variation

Feed-
Conversion

Ratio

Table 2. Growth performance of testosterone-treated tilapia sorted by weight at stocking. Values in same
column with same letters not signi�cantly different (P = 0.05).
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treatment grew an average of 1.00 grams per day, while �sh in the small treatment grew on average 0.65 grams per
day. Signi�cant differences in biomass, �nal weight, and �nal length were also observed.

Conclusion 

Test results indicated the growth rate of tilapia did not appear to be dependent on size hierarchies within a population.
Even when tilapia fry were sorted by size, the small �sh did not bene�t from the assumed reduction in competition.
This conclusion was strengthened by the second study, where the tilapia were sex-reversed.

However, based on individual �sh weights, when small and large �sh were kept together, large �sh did tend to reduce
the growth of small �sh. Dominant �sh seemed to control food acquisition and could have modi�ed the appetites of
subordinates. In experiment 1, the ratio of males to females was much higher in the large treatment, suggesting that
size sorting tilapia is also an effective way to reduce the number of females, which have a slower growth rate than
males.

Observations at Auburn University’s Fisheries and Aquaculture Research Station have indicated that small tilapia do
not “catch up” with larger siblings even after four months of culture. Based on the experimental results, the authors
recommend that hatchery managers grade 30-day-old tilapia fry and discard the smallest one-third of the �sh. If
producers decide an exclusively male stock is desired, the �sh can be sex-reversed with masculinizing feed before they
are graded into size classes.

(Editor’s Note: This article was originally published in the December 2003 print edition of the Global Aquaculture
Advocate.)

Fig. 1: Mean absolute growth rate of sex-reversed Nile tilapia during 13 weeks. Columns with the same
letter not signi�cantly different (P = 0.05).
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